A magnetron structure using field emission cathodes has been modeled with the Air Force Research Laboratory particle-incell code ICEPIC and the two-dimensional particle trajectory simulation Lorentz2E 1 . For the particle trajectory modeling the cathode has a distributed structure comprised of field emitters instead of the traditional thermionic cathode. The cathode is designed with facet plates with slits to protect the emitters. In this work the electron trajectories of the slit structure were modeled with Lorentz2E to study the sensitivity of the device.
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The sensitivity of the electron injection into the device was studied with the variation in the operating voltages on the emitter and pusher electrode as well as the location of the pusher electrode below the emitter. In these simulations the number of rays which reached the collector at the slit exit were counted, and the ratio of the collected rays to the total number of emitter rays was calculated. Volume electron charge representing the space-charge hub was considered in the sensitivity analysis. Surface charge was not included.
Together with this work a model of a ten cavity rising sun magnetron was developed using VORPAL 5.0. The results of this model are used to compare with the results obtained from ICEPIC 1 . The simulations in VORPAL include determining frequency of operation, start up time, the effect of electron injection on the magnetron, measurement of power output and spoke formation. It is planned to generate appropriate spatial and velocity distributions for the injected electrons in VORPAL by using the results of the electron trajectory modeling generated with Lorentz2E.
